Induction of platelet aggregation by the complement-derived peptides C3a and C5a.
The effect of two complement-derived peptides, hog serum C3a and C5a, on platelet aggregation in platelet-rich plasma and suspensions in Tyrode solution was investigated. 1. Guinea-pig platelets were aggregated by both C3a and C5a; the spasmogenically inactive product of C3a, C3ai, also induced aggregation. Threshold concentrations were in the range of 10(-6)--10(-9) M depending on the peptide and platelet preparation. 2. Cat platelets were aggregated by C5a (threshold concentrations 10(-7)--10(-8) M) but not by C3a. 3. Platelets from pig, rabbit and man were not aggregated by either of the two peptides in concentrations of up to 5 X 10(-6) M. 4. When C5a was administered repeatedly in subthreshold doses guinea-pig platelets became tachyphylactic to C5a but were still aggregable by C3a or ADP. Conversely, platelets desensitized to C3a still reacted to C5a or ADP. Tachyphylaxis towards C5a developed also when platelets were incubated with C5a in the absence of free Ca2+ under which condition they do not react. The tachyphylaxis in this case became evident after recalcification of the medium. The lack of cross-desensitization indicates that C3a and C5a react via different receptors. 5. C3a and C5a were injected i.v. into guinea pigs. Histological examination of the lungs revealed that some of the smaller vessels (20-30 mu in diameter) were occluded by platelet aggregates. In addition signs of severe acute emphysema were seen in animals treated with C5a, but only slight emphysema in C3a-treated animals. Intravenous injections of C3a into guinea pigs caused but weak respiratory distress and drowsiness and never killed an animal (at doses of up to 20 mg per kg body weight), whereas C5a caused the well-known severe respiratory failure and death already at doses of 0.03 mg/kg body weight.